Dynamics of a transgene expression in acute rat brain slices transfected with adenoviral vectors.
We present a quantitative account of the expression dynamics of a transgene (enhanced green fluorescent protein, EGFP) in acute brain slices transfected with an adenoviral vector (AVV) under control of the human cytomegalovirus (HCMV) promoter. Micromolar concentrations of EGFP could be detected in brainstem and hippocampal slices as early as 7 h after in vitro transfection with a viral titre of 4.4 x 10(9) plaque-forming units (pfu) ml(-1). Although initially EGFP appeared mainly in glia, it could be detected in neurones with longer incubation times of 10-12 h. However, fluorescence was never detected within some populations of neurones, such as hippocampal pyramidal cells, or within the hypoglossal motor nucleus. The density of cells expressing EGFP peaked at 10 h and then decreased, possibly suggesting that high concentrations of EGFP are toxic. The age of the animal significantly affected the speed of EGFP accumulation: after 10 h of incubation in 30-day-old rats only 4.88 +/- 0.51 cells/10 000 micro m(2) were fluorescent compared to 7.28 +/- 0.39 cells/10 000 micro m(2) in 12-day-old rats (P < 0.05). HCMV promoter-driven transgene expression depended on the activity of protein kinase A, and was depressed with a cAMP/protein kinase A antagonist (20 micro M Rp-cAMPS; P < 0.0005). This indicates that expression of HCMV-driven constructs is likely to be skewed towards cellular populations where cAMP-dependent signalling pathways are active. We conclude that acute transfection of brain slices with AVVs within hours causes EGFP expression in micromolar concentrations and that such transfected cells may remain viable for use in physiological experiments.